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Nurses’ Shift Length and Overtime Working
in 12 European Countries
The Association With Perceived Quality of Care and Patient Safety
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Rikard Lindqvist, RN, PhD,8 Anne-Marie Rafferty, RN, DPhil,y Lisette Schoonhoven, RN, PhD,z
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Background: Despite concerns as to whether nurses can perform
reliably and effectively when working longer shifts, a pattern of
two 12- to 13-hour shifts per day is becoming common in many
hospitals to reduce shift to shift handovers, staffing overlap, and
hence costs.
Objectives: To describe shift patterns of European nurses and in-
vestigate whether shift length and working beyond contracted hours
(overtime) is associated with nurse-reported care quality, safety, and
care left undone.
Methods: Cross-sectional survey of 31,627 registered nurses
in general medical/surgical units within 488 hospitals across 12
European countries.
Results: A total of 50% of nurses worked shifts of r8 hours, but
15% worked Z12 hours. Typical shift length varied between
countries and within some countries. Nurses working for Z12
hours were more likely to report poor or failing patient safety [odds
ratio (OR) = 1.41; 95% confidence interval (CI), 1.13–1.76], poor/
fair quality of care (OR= 1.30; 95% CI, 1.10–1.53), and more care
activities left undone (RR= 1.13; 95% CI, 1.09–1.16). Working
overtime was also associated with reports of poor or failing patient
safety (OR= 1.67; 95% CI, 1.51–1.86), poor/fair quality of care
(OR= 1.32; 95% CI, 1.23–1.42), and more care left undone
(RR= 1.29; 95% CI, 1.27–1.31).
Conclusions: European registered nurses working shifts of Z12
hours and those working overtime report lower quality and safety
and more care left undone. Policies to adopt a 12-hour nursing shift
pattern should proceed with caution. Use of overtime working to
mitigate staffing shortages or increase flexibility may also incur
additional risk to quality.
Key Words: shift work, quality, safety, nurses, workforce, effi-
ciency, Europe
(Med Care 2014;52: 975–981)
BACKGROUND
Traditionally, shift work was organized by dividing the
day into three 8-hour shifts. This pattern was the norm in
nursing for many years. In common with other industries,
there is now a trend for some health care employers to adopt
longer shifts, typically 2 shifts per day each lasting 12–13
hours. Employees work fewer shifts each week.1 Changes
are driven by perceived efficiencies for the employer, and
improved work life balance for employees because they
work fewer days per week.1–3 However, persistent concerns
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have been raised about negative impacts on the quality of
care associated with working longer hours.
From an employer’s perspective, a move from 3 to 2
shifts per day reduces periods of shift overlap and the
number of handovers, thus reducing costs by reducing total
workforce requirements.4 Because handovers and overlaps
between shifts are regarded as unproductive, the aim is to
improve efficiency with no detrimental effect on quality.
Indeed a reduced number of handovers might have beneficial
effects as handovers are associated with discontinuity and
errors.5,6 From an employee perspective, there are reports
that many nurses prefer the compressed working week that
results from working fewer shifts.7–10
Nonetheless, the introduction of 12-hour shifts has
raised concerns. Long working hours are correlated with
fatigue and decreased levels of alertness, potentially result-
ing in more adverse events.11,12 However, the point at which
longer shifts adversely affect performance is likely to be
industry, context, and task specific,1 and studies in health
care have given mixed results.13 A recent study based on a
survey of 22,275 registered nurses (RN) in 4 US states found
that nurses who worked shifts of Z12 hours were sig-
nificantly more likely to report poor quality of care and poor
patient safety when compared with nurses working 8- to 9-
hour shifts.14 Patients in hospitals where a higher proportion
of nurses worked longer shifts also reported lower sat-
isfaction.10 However, the odds of adverse reports of quality
and safety were greater for nurses working 10–11 hours than
for those working Z12, which is inconsistent with a simple
effect from longer hours worked on the shift. Analysis of a
subsample of 3710 pediatric nurses found that reports of poor
quality and safety were substantially elevated only among
nurses working >13 hours.15
Several issues remain to be clarified. Hospitals in many
countries worldwide are implementing 12-hour shifts,7–10 but
the extent to which employers are adopting this shift pattern
is unclear. Surveys of US RNs indicated that 65% worked
shifts of 12–13 hours.14 A survey in 11 European countries
indicated variation in shift patterns between countries but did
not report specifically on shift length.16 Studies from outside
the United States have generally focused on nurse job sat-
isfaction and have not quantified associations with care
quality (eg, Richardson and colleagues8,17). It is unclear
whether findings relating to quality of care from the United
States will be replicated in a European context, where typical
weekly working hours are shorter and annual leave allow-
ances more generous18 with the EU working time directive
setting limits to both the total working week and continuous
hours worked for many countries.
In the past, research in this area has lacked a clear
theoretical framework.19 Recently, a simple model has been
proposed, whereby increased fatigue during the shift medi-
ates the effect of shift length on performance leading to er-
rors, omissions, and lower efficiency.20 However, previous
research has tended to conflate overtime working (working
beyond contracted hours) with long shifts. Overtime working
has also been associated with adverse quality because of
cumulative fatigue, lack of rest, and adverse working envi-
ronments.21,22 To more fully understand the issue of shift
length and make research more useful to guide hospitals in
developing their staffing policy it is therefore important to
also consider both overtime working and total hours worked.
In this study, we describe the shift patterns worked by
nurses on medical and surgical wards in European hospitals
and explore associations between hours worked, working
beyond contracted hours on a shift, and reports of quality and
safety of care while controlling for total hours of work.
METHODS
We undertook a cross-sectional survey of RNs in
medical and surgical wards of acute hospitals as part of the
RN4CAST study.23 Data were collected in 12 European
countries: Belgium, England, Germany, Finland, Greece,
Ireland, The Netherlands, Norway, Poland, Spain, Sweden,
and Switzerland. Depending on national legislation, the
study was approved by either central (eg, national, regional)
or local (eg, hospitals) ethical committees.
Sample
The survey was mailed or directly distributed to RNs in
acute general hospitals between June 2009 and June 2010.
The target sample was 30 hospitals in each country. In
Ireland, Norway and Sweden all eligible hospitals were
included. In Belgium, England, Germany, The Netherlands,
Switzerland, and Spain, hospital selection was random with
stratification for geographical location, type, and size. In
Finland, Poland, and Greece, hospitals were sampled pur-
posively to be geographically representative. A minimum of
2 (mean, 5.1) adult medical/surgical wards were randomly
selected from each hospital. In Sweden, nurses were ap-
proached by the professional association which organizes
over 70% of nurses and so all wards were potentially sam-
pled. Specialized nursing units (eg, intensive care, high de-
pendency, long-term care) were excluded because staffing
and shift patterns in these can differ substantially. In each
ward, all RNs delivering direct care to patients were asked to
complete and return a written questionnaire. In total 54,140
questionnaires were distributed. Responses were obtained
from 33,659 (62%) RNs in 488 hospitals (Table 1). Fuller
details have been published elsewhere.23,24
Measurements
The survey was based on the validated International
Hospital Outcomes Study questionnaire.25 The English sur-
vey was translated into Dutch, German, Greek, French,
Italian, Finnish, Norwegian, Polish, Swedish, and Spanish
using the translation-back translation method. Content val-
idity and translation quality indices for all items used in this
study were classified as “good” or better (content validity
index > 0.6).26
Nurses were asked to report the number of hours
worked, the period of the day, and whether they had worked
beyond their contracted hours on the last shift they worked.
Shifts were dichotomized into day (including afternoon/
evening shifts) and night shifts. Shift length was grouped
into 5 categories: r8, 8.1–10, 10.1–11.9, 12–13, >13 hours.
Where nurses had identified a shift length that was Z18
hours, we treated data as missing. Absolute numbers of these
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were very low (< 1%). In most cases it appeared that these
nurses had given the number of hours worked weekly.
Nurses also reported on the number of patients on the ward
and the numbers of nursing staff working on that shift. From
this we calculated patient to nurse ratios.
Nurses were asked to evaluate the quality of nursing care
on their ward as fair or poor as opposed to good or excellent.
This measure has been validated by associations with hospital-
level mortality, patient satisfaction, and care processes.27 For
analysis, “poor” and “fair” responses were grouped to reflect
negative evaluations of quality. Patient safety was rated as
poor, failing, acceptable, very good, or excellent with “poor”
and “failing” ratings combined to reflect negative evaluations.
Nurses were asked to identify whether any necessary activities
from a list of 13 core nursing duties were left undone on their
last shift worked because of lack of time. Items were derived
from the BERNCA instrument, which has validated associa-
tions between care left undone, patient experience, and out-
comes.28 A rate of care left undone was derived by summing
the number of activities ticked per person, resulting in a score
indicating the number of areas of care left undone (range from
0 to 13) (see Fig. 1 for details of specific questions used).
Analysis
Intraclass correlation coefficients (ICC 1) were com-
puted from unconditional random intercept models to de-
scribe within-country, within-hospital, and within-unit
variation for shift length. The ICC 1 measures the degree of
similarity between individuals within a cluster.29 It also in-
dicates the proportion of variance in the outcome that can be
attributed to variation between groups (wards, hospitals,
countries) as opposed to between individuals.30
The association of shift length and overtime with the
outcome measures was estimated through a binomial generalized
linear mixed model. The association of shift length and overtime
with care left undone was estimated by a generalized mixed
model with a Poisson distribution. Because of the small sample
size of the >13 hours category (n=260, 0.08%), we grouped the
>13 hours category with the 12–13 hours into a Z12 hours
category for analysis. The multilevel structure allowed nurses to
be nested into units, hospitals, and countries. We controlled for
potential confounding variables, including variables chosen be-
cause they have been shown elsewhere to have independent
relationships with the quality of care in hospitals31,32 or the
ability to cope with shift work.33 Control variables were shift
type (day/night), ward type, nurse staffing levels (quantified by
the ratio of patients per nurse), nurses’ age, full time versus part
time working, hospital size (<250, 250–500, >500 beds), high-
technology hospitals (those that performed major organ trans-
plant surgery and/or open heart surgery), and teaching status
(hospitals that provide training to undergraduate medical stu-
dents). The variance inflation factor (VIF) was assessed for all
model predictors to identify multicollinearity, with VIF<5 in-
dicating no multicollinearity.34 Analysis was conducted using
RStudio version 0.96.33035 and lme4 package.36
RESULTS
Data from 31,627 respondents working on adult med-
ical/surgical wards was available for analysis. The mean age
of respondents was 38. Ninety-two percent were female.
Sixty-five percent of nurses worked full time (n = 20,513).
Sixty-seven percent worked in high-technology hospitals and
68% in teaching hospitals. Fifty-seven percent worked in
medical units or mixed medical/surgical units, with the re-
maining 43% in surgical units. The majority (76%) of nurses
reported on day shifts (Table 2).
Shift Length
The most common shift length wasr8 hours (50%,
n = 15,930). Thirty-two percent worked from 8.1 to 10 hours
TABLE 1. Hospital/Nurse Sample by Country
Countries Hospitals Nurses Nurses Per Hospital (Mean)
Belgium 67 3186 48
England 46 2918 63
Finland 32 1131 35
Germany 49 1508 31
Greece 24 367 15
Ireland 30 1406 47
The Netherlands 28 2217 79
Norway 35 3752 107
Poland 30 2605 87
Spain 33 2804 85
Sweden 79 10,133 128
Switzerland 35 1632 47
Total 488 33,659
• On your most recent shift at this hospital did you work beyond your contracted hours? 
(Options Yes, No)
• Are you working in this hospital full time? (Options Yes, No)
• In general, how would you describe the quality of nursing care delivered to patients on 
your unit/ward? (Options Poor, Fair, Good, Excellent)
• Please give your unit/ward an overall grade on patient safety. (Options Failing. Poor,
• On your most recent shift, which of the following activities were necessary but left 
undone because you lacked the time to complete them? (Respondents select any items 
that apply from a list of 13 nursing care activities including adequate patient 
surveillance, documenting nursing care, administering medications, comforting / talking 
to patients and pain management) 
Acceptable, Very good. Excellent) 
FIGURE 1. Survey items about shift work and quality.
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(n = 9963) and 14% (n = 4314) worked 12 to 13 hours. Only
260 nurses (1%) worked >13 hours on their last shift.
Countries varied in their typical shift length (Table 3).
For Belgium, Germany, Greece, The Netherlands, Norway,
and Sweden <5% of nurses reported working shifts of Z12
hours. In all these countries the majority of day shifts were
r8 hours. Shifts of Z12 hours were also rare in Finland,
Spain, and Switzerland. For Ireland and Poland, shifts of 12
hours were the norm (Z73% of all shifts). England presented
a mixed picture, with 32% of day shifts and 37% of night
shifts lasting Z12 hours. Most variation in shift length was
between units, with individuals within units tending to work
similar shifts (ICC=0.63). Individuals in the same hospital
and country also tended to work similar shifts (ICC=
0.58, 0.49) with substantial variation between hospitals and
countries.
TABLE 2. Characteristics of Last Shift Worked and Hours Worked
n (%)
Hours Worked All Day Night Overtime* Part Time
r8 15,930 (50) 15,411 (49) 519 (2) 2669 (8) 5888 (19)
8.1–10 9965 (32) 5960 (19) 4005 (13) 4175 (13) 4109 (13)
10.1–11.9 1159 (4) 357 (1) 802 (3) 461 (1) 320 (1)
12–13 4313 (14) 2670 (8) 1643 (5) 1145 (4) 470 (1)
> 13 260 (1) 229 (1) 31 (0) 156 (0) 0 (0)
Total 31,627 (100) 24,627 (78) 7000 (22) 8606 (27) 10,787 (34)
*“Overtime” refers to nurses reporting that they worked beyond contracted hours on their last shift.
TABLE 3. Day and Night Shift Length by Country
Shift Length (%)
r8 h 8.1–10 h 10.1–11.9 h 12–13 h >13 h Overtime
Countries
Belgium (n = 2916) 43
Day (n = 2376) 84 15 1 1 0
Night (n = 540) 5 67 25 4 0
England (n = 2568) 50
Day (n= 1898) 45 11 12 29 3
Night (n = 670) 1 23 39 36 1
Finland (n = 1077) 18
Day (n = 788) 71 24 0 2 4
Night (n = 289) 1 56 37 5 1
Germany (n = 1497) 36
Day (n = 1210) 74 25 0 0 0
Night (n = 287) 13 82 6 0 0
Greece (n = 337) 29
Day (n = 247) 82 16 0 2 0
Night (n = 90) 80 17 0 1 2
Ireland (n = 1270) 44
Day (n = 864) 9 5 9 73 4
Night (n = 406) 0 0 19 79 1
The Netherlands (n = 1958) 19
Day (n = 1556) 80 18 0 0 2
Night (n = 402) 43 56 0 0 0
Norway (n = 3641) 20
Day (n = 2911) 90 9 0 0 0
Night (n = 730) 1 96 2 0 0
Poland (n = 2465) 12
Day (n = 1554) 21 1 1 78 0
Night (n = 911) 0 0 0 99 0
Spain (n = 2477) 13
Day (n = 1737) 90 0 0 7 2
Night (n = 740) 0 89 2 8 1
Sweden (n = 9840) 26
Day (n = 7493) 67 33 0 0 0
Night (n = 2347) 0 92 6 0 0
Switzerland (n = 1581) 41
Day (n = 1299) 18 70 1 10 0
Night (n = 282) 5 76 4 15 0
Modal values for length of day/night shifts in each country are indicated in bold type
Griffiths et al Medical Care  Volume 52, Number 11, November 2014
978 | www.lww-medicalcare.com r 2014 Lippincott Williams & Wilkins
Overall, 8606 nurses (27%) reported that they had
worked overtime (beyond their contracted hours) on their last
shift (Table 2). Most reports of overtime work were made by
nurses who reported working 8.1–10 hours (49%, 4175/
8606). A majority of nurses who reported working shifts of
>13 hours worked overtime on that shift (60%, 156/260).
There was wide variation between hospitals, with a range
from 0% to 80% of nurses working overtime. There was also
variation between countries ranging from 50% (England) to
12% (Poland) (Table 3).
Associations With Quality, Safety, and Care Left
Undone
Twenty-five percent (n = 7815) of nurses reported poor/
fair quality of care and 7% (2736) reported “poor” or “failing”
patient safety. Distributions of quality and safety statements by
country are reported elsewhere.24 Nurses reported on average 3
activities left undone on their last shift. Only 3934 nurses
(12%) did not report leaving any care undone.
Longer shifts and working overtime were significantly
associated with quality of care, patient safety reports, and care
left undone (< 0.05). Compared with nurses working r8
hours, nurses working Z12 hours on their last shift were more
likely to rate the quality of nursing care in their unit as “poor”
or “fair” (OR=1.30; 95% CI, 1.10–1.53) and more likely
to report “failing” or “poor” patient safety in their units
(OR=1.41; 95% CI, 1.13–1.76). Although not statistically
significant, odds of adverse quality and safety were raised for
all shift lengths >8 hours although only marginally for shifts of
8.1–10 hours. Nurses working Z12 hours reported higher
rates of care left undone than did nurses working r8 hours
(RR=1.13; 95% CI, 1.09–1.16). All shifts >8 hours were as-
sociated with statistically significant increases in the rate of
care left undone (P<0.05) (Table 4).
Nurses working overtime on their last shift were more
likely to report poor/fair quality of nursing care (OR= 1.32;
95% CI, 1.23–1.42), poor/failing patient safety (OR= 1.67;
95% CI, 1.51–1.86), and higher rates of care left undone
(RR= 1.29; 95% CI, 1.27–1.31) (Table 4).
There were significant associations between reports of
quality, safety, or missed care for several control variables in-
cluding night shifts (fewer negative evaluations), patient to nurse
ratio (more negative evaluations with more patients per nurse),
and part time work (fewer negative evaluations) (Table 4).
We tested for interaction between shift length and
overtime (model not shown—available from authors); how-
ever, the relationship was not significant. To assess the
impact of our decision to collapse the 12–13 hours and
>13-hour categories, we analyzed the data with the 12–13
hours and >13-hour categories separately. To ensure con-
clusions were not biased by post hoc classification of safety
ratings, we analyzed the data with “acceptable” safety ratings
TABLE 4. Results of Multilevel Regression Models: Associations Between the Model Predictors, and Quality of Care, Patient Safety,
and Care Left Undone
Poor Quality of Nursing Care Rating Poor Patient Safety Rating Care Left Undone
Odds Ratio (95% CI) Odds Ratio (95% CI) Rate Ratio (95% CI)
r8 h shift (reference category)
8.1–10 1.03 (0.94–1.12) 1.08 (0.95–1.22) 1.03* (1.01–1.05)
10.1–11.9 1.17 (0.96–1.43) 1.29 (0.97–1.71) 1.08* (1.03–1.13)
Z12 1.30* (1.10–1.53) 1.41* (1.13–1.76) 1.13* (1.09–1.16)
Not overtime (reference category)
Working beyond contracted hours 1.32* (1.23–1.42) 1.67* (1.51–1.86) 1.29* (1.27–1.31)
Day shift (reference category)
Night shift 0.90* (0.82–0.99) 0.87* (0.76–0.99) 0.71* (0.69–0.72)
Medical unit (reference category)
Surgical unit 0.87* (0.81–0.95) 0.92 (0.83–1.03) 0.98 (0.96–1.00)
< 6.1 patients/nurse (reference category)
6.1–7.3 patients/nurse 1.30* (1.17–1.44) 1.44* (1.23–1.69) 1.12* (1.09–1.14)
7.4–9.2 patients/nurse 1.44* (1.30–1.59) 1.58* (1.34–1.86) 1.15* (1.12–1.17)
9.3–11.5 patients/nurse 1.60* (1.44–1.78) 1.59* (1.36–1.85) 1.19* (1.16–1.22)
> 11.5 patients/nurse 1.88* (1.69–2.09) 2.15* (1.83–2.51) 1.26* (1.23–1.29)
Full time (reference category)
Part time 0.97 (0.95–1.05) 0.76* (0.68–0.86) 0.96* (0.95–0.98)
Age <25 y old (reference category)
Age 25–34 y old 1.39* (1.22–1.57) 1.50* (1.22–1.84) 1.03 (1.00–1.06)
Age 35–44 y old 1.32* (1.16–1.50) 1.51* (1.23–1.85) 1.03 (1.00–1.05)
Age 45–54 y old 1.16* (1.02–1.33) 1.07 (0.85–1.33) 0.99 (0.96–1.01)
Age >54 y old 1.13 (0.96–1.32) 0.95 (0.73–1.24) 0.96 (0.96–1.00)
Small hospital (< 250 beds) (reference category)
Medium hospital (> 250; <500 beds) 1.13 (0.93–1.37) 1.09 (0.81–1.46) 1.05 (0.99–1.10)
Large hospital (> 500 beds) 1.17 (0.93–1.47) 1.14 (0.89–1.46) 1.01 (0.95–1.07)
High-technology hospital (reference category)
Not high-technology hospital 1.02 (0.84–1.24) 0.97 (0.75–1.25) 0.98 (0.93–1.04)
Teaching hospital (reference category)
Nonteaching hospital 0.87 (0.69–1.10) 1.03 (0.77–1.37) 1.00 (0.94–1.06)
*Statistically significant (P< 0.05).
CI indicates confidence interval.
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grouped with “poor” and “failing.” These changes did not
alter results significantly.
DISCUSSION
To our knowledge, this is the first study in Europe to
demonstrate a relationship between longer shifts worked by
hospital nurses and problems in the quality and safety of care.
Shifts of Z12 hours and working overtime (beyond contracted
hours) on a shift were independently associated with nurses’
reports of lower quality of care, poorer patient safety, and
increasing rates of care left undone. All shifts >8 hours were
associated with increasing rates of care left undone. Our results
show substantial variation in typical shift patterns between
European countries. Although overall only 15% of nurses re-
ported working Z12 hours on their last shift, long shifts were
common in England, Ireland, and Poland. The reason for the
variation is unclear. Of countries where 12-hour shifts were
common, only England was reported as experiencing nursing
shortages at the time of the study,37 although the pattern may
have been established in Poland and Ireland during historical
periods of shortage. Twenty-seven percent of all nurses re-
ported working overtime on their last shift.
In the USA, shifts of Z12 hours are prevalent7,38 and
have been associated with poorer quality ratings.10,15 However,
it was not clear in these studies whether the adverse associations
between shift length and quality were the result of the number of
hours worked on the shift or working overtime. Associations
between overtime and deficits in health care quality have also
been reported previously.21,22,39–41 Our study shows working
overtime on a shift to be a negative factor independent of the
total hours worked on the shift and also clearly indicates that
shifts of Z12 hours are associated with reports of reduced
quality, independently of working overtime and the length of the
normal working week (full time vs. part time).
These findings raise questions for health care organ-
izations, especially in the current economic climate, where
employers in many countries are aiming to use the existing
workforce more efficiently, either to reduce expenditure or
because of nursing shortages. Previous research indicates
that low nurse staffing levels are associated with worse pa-
tient outcomes.24,42 This finding is supported by our analysis.
Moving from 3 shorter shifts per day to 2 longer ones to
maintain current patient to nurse ratios with fewer total staff
has been advocated in England and elsewhere, with claimed
savings of up to 14% on salary costs for nurses working
shifts.5 However, such a strategy may not have the desired
effect if nurses perform less effectively and safely.
Overtime working is common in nursing. This is re-
flected by the prevalence seen in the current study and in
reports from US43,44 and elsewhere.45 In our survey, reported
overtime varied between hospitals from 0% to 80% con-
sistent with surveys from the US which also show substantial
variation between hospitals.43 Variation of such magnitude
suggests that it is unlikely to be a simple product of variation
in workforce supply but may also result from variation in
staffing policies. The results of this study suggest that the
apparent flexibility for employers, using overtime to meet
dynamic staffing requirements, may be counterproductive
because of the negative associations with quality and safety.
Although increased fatigue, loss of alertness, and im-
paired decision making are plausible mechanisms to explain
reduced ratings of quality and safety with longer shifts, this
does not fully explain an adverse effect from overtime in-
dependent of shift length. Overtime has previously been
associated with increased nurse turnover10,46 and it may be
that use of overtime is associated with less favorable working
environments for nurses, which are known to be linked to
subjective and objective measures of reduced quality and
safety of care.23,47 Overtime can be an individual voluntary
strategy of “working late” (unpaid) to complete work or an
organizational strategy of asking or requiring workers (un-
paid or with additional pay or time off in lieu) to extend
working hours to meet demand. Although the distinction
between these modes of overtime has been questioned,10
they may be relevant in determining engagement and moti-
vation for those working overtime. For example, overtime
that is mandatory may have a negative effect on psycho-
logical well-being related to lack of control.48
The degree to which nurses are subsidizing health
services through unpaid overtime and the impact of long
hours and overtime on burnout have implications for both the
costs and the effectiveness of extended shifts, which require
further exploration. The paradox whereby longer shifts ap-
pear to be preferred by nurses because of the compressed
working week,7–10 and yet deliver poorer evaluations of
safety and quality of care also merits further investigation.
Our study has some limitations. Our analysis of cross-sec-
tional survey data showed associations between shift patterns and
quality and safety, but it is not possible to infer causality. Because
we did not test for interaction effects between country and shift
work, we can only estimate the average effect across all countries
and cannot explore differences between countries related to (for
example) cultural differences. The outcome measures used in this
study were nurses’ self-report. The clinical importance of the
differences noted is unclear. Although nurses’ self-reports of
quality and safety have validated associations with objective
measures such as rates of mortality and failure to rescue,27 further
research should include objective measures and consider patients’
experiences. Although our sampling strategy was designed to
obtain a representative sample of hospitals and nurses in each
country, we cannot fully judge the extent to which this was suc-
cessful because of lack of data for comparison for most countries.
Furthermore, the primary purpose of the RN4CAST study was not
to assess shift work in particular and so the survey did not ask
about the nature of overtime and more specific aspects of shift
work, including the number of hours overtime, the nurses usual
shift pattern, the possibility of taking breaks during shifts and
opportunity to rest between shifts, factors that may be relevant in
modeling the effects of shift work on performance.1 Although we
were able to use full time versus part time status as a proxy for
total hours worked, we did not directly measure hours worked.
CONCLUSIONS
European nurses working >12 hours and those working
overtime on a shift were more likely to describe the quality
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of nursing care delivered to patients on their unit as fair or
poor, to assess patient safety as poor or fair, and to report
more care items left undone on their last shift, when com-
pared with nurses workingr8 hours and no more than their
contracted hours. In some countries, long shifts (12 h) seem
to be the norm and it is advocated as a cost-effective strategy
for hospitals in England and elsewhere. However, our results
suggest that a policy of moving to longer shifts to reduce
overall workforce requirements may have unintended con-
sequences and reduce the efficiency and effectiveness of the
workforce in delivering high quality, safe care. Similarly, the
increased flexibility associated with overtime may not de-
liver the desired goals for employers.
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